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D scrlption 

1 . Field of the invention. 

[0001] The present invention relates to a method for 
making a printing plate involving the use of a heat sen- 
sitive imaging element and that can be developed by 
means of plain water or an aqueous liquid. 

2. Background of the invention 

[0002] Lithography is the process of printing from spe- 
cially prepared surfaces, some areas of which are ca- 
pable of accepting lithographic ink, whereas other are- 
as, when moistened with water, will not accept the ink. 
The areas which accept ink form the printing image ar- 
eas and the ink-rejecting areas form the background ar- 
eas. 

[0003] In the art of photolithography, a photographic 
material is made imagewise receptive to oily or greasy 
inks in the photo-exposed (negative-working) or in the 
non-exposed areas (positive-working) on a hydrophilic 
background. 

[0004] In the production of common lithographic print- 
ing plates, also called surface litho plates or planograph- 
ic printing plates, a support that has affinity to water or 
obtains such affinity by chemical treatment is coated 
with a thin layer of a photosensitive composition. Coat- 
ings for that purpose include light-sensitive polymer lay- 
ers containing diazo compounds, dichromate-sensi- 
tized hydrophilic colloids and a large variety of synthetic 
photopolymers. Particularly diazo-sensitized systems 
are widely used. 

[0005] Upon image-wise exposure of the light-sensi- 
tive layer the exposed image areas become insoluble 
and the unexposed areas remain soluble. The plate is 
then developed with a suitable liquid to remove the dia- 
zonium salt or diazo resin in the unexposed areas. 
[0006] Commercially available diazo based printing 
plates most commonly use an anodized and roughened 
aluminium as a support having a hydrophilic surface 
since they offer the advantage of a high printing endur- 
ance. A particular disadvantage of such type of printing 
plates is that they require special developing liquids for 
development which is costly and inconvenient. 
[0007] EP-A 601 240 discloses a diazo based printing 
plate that uses a polyester film provided with a cross- 
linked hydrophilic layer as a lithographic base on which 
a photosensitive diazo layer is provided. Such a diazo 
based printing plate can be developed by rinsing it with 
plain water subsequent to image-wise exposure. 
[0006] Commercial plates are also available that use 
a flexible support such as paper provided with a hy- 
drophilic layer For example, Lithocraft 10008 FOTO- 
PLATE™ is a diazo based printing plate that comprises 
on a paper support a hydrophilic layer on top of which 
is provided a diazo based photosensitive layer. Accord- 
ing to plate instructions of the supplier, a plate can be 



prepared by image-wise exposure of the lithographic 
printing plate precursor or imaging I ment, mounting 
the exposed imaging element on the press and wiping 
its surface with Lithocraft® 10008 Developer Desensi- 
5 tizer. The plate instructions also contemplate a method 
wherein no developer desensitizer is used. However, 
such method most often results in poor lithographic pre- 
formance so that in practice a Developer Desensitizer 
is almost always needed. 

[0009] A particular disadvantage that the above dia- 
zo-based printing plates carry in common irrespective 
of the type of lithographic base used, is that they have 
to be shielded from the light. Moreover, diazo's are in- 
sufficiently sensitive to be exposed by means of a com- 
mercial and economical laser. 
[0010] On the other hand, methods are known for 
making printing plates involving the use of imaging ele- 
ments that are heat sensitive rather than photosensitive. 
For example, Research Disclosure no. 33303 of Janu- 
ary 1992 discloses a heat sensitive imaging element 
comprising on a support a cross-linked hydrophilic layer 
containing thermoplastic polymer particles and an infra- 
red absorbing pigment such as e.g. carbon black. By 
image-wise exposure to an Infrared laser, the thermo- 
plastic polymer particles are image-wise coagulated 
thereby rendering the surface of the imaging element 
and these areas ink acceptant without any further de- 
velopment. A disadvantage of this method is that the 
printing plate obtained is easily damaged since the non- 
printing areas may become ink accepting when some 
pressure is applied thereto. Moreover, under critical 
conditions, the lithographic performance of such a print- 
ing plate may be poor and accordingly such printing 
plate has little lithographic printing latitude. 
[001 1] FR-A-1 ,561 ,957 describes a recording materi- 
al comprising at least a recording layer containing a hy- 
drophilic binder and an hydrophobic compound dis- 
persed in said hydrophylic binder. Upon irradiation and 
development said recording material can be used as a 
planographic printing plate. 

[0012] US-A-3,476,937 describes also a recording 
material comprising at least a recording layer containing 
a hydrophilic binder and an hydrophobic compound dis- 
persed in said hydrophylic binder. Upon irradiation and 
development said recording material can be used as a 
planographic printing plate. 

[0013] US- A- 3,580,719 describes an imaging ele- 
ment containing a recording layer containing at least 
about 80 % by weight of a normally water-soluble poly- 
mer which, when heated, undergoes a loss in its normal 
solubility in aqueous solvent. 
[0014] The three last imaging elements all have the 
disadvantage that the corresponding printing plates 
have low printing endurances. 
[0015] EP 51 4.145 describes a method for making a 
printing plate wherein a heat-sensitive imaging element 
is used that comprises on a lithographic base such as 
an anodised aluminium an image forming layer compris- 
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ing core-shell particles and a light to heat converting 
substance. The shell of these particles is hydrophilic in 
nature and renders the particles developable. The core 
is hydrophobic in nature and flows out when heated. 
Thus upon image-wise exposure with an infrared laser 
diode, the image-forming layer can be rendered insolu- 
ble at the exposed areas. At the non-exposed areas, the 
image forming layer can be removed by means of an 
aqueous developer containing ethanolamine. Subse- 
quent the material is baked. Although such printing 
plates can yield a high printing endurance, their devel- 
opment puts a burden on the environment because of 
the use of an alkanol amine. 

3. Summary of the invention 

[0016] Accordingly, it is an object of the present inven- 
tion to provide a heat-sensitive imaging element for 
making a printing plate that can be developed in a con- 
venient and environmental friendly way and that prefer- 
ably can be exposed by means of a commercially avail- 
able laser. 

[0017] It is a further object of the present invention to 
provide a heat-sensitive imaging element that can be 
used to obtain printing plates having a high printing en- 
durance. 

[0018] Further objects of the invention will become 
clear from the description hereinafter. 
[0019] The present invention provides an imaging el- 
ement comprising (i) on a hydrophilic surface of a litho- 
graphic base an image forming layer comprising hydro- 
phobic thermoplastic polymer particles dispersed in a 
hydrophilic binder and (ii) a compound capable of con- 
verting light to heat, said compound being comprised in 
said image forming layer or a layer adjacent thereto, 
characterised in that said image forming layer further 
comprises a cross-linking agent capable of cross-linking 
said hydrophilic binder upon heating in a ratio between 
1:10 and 10:1 by weight versus the hydrophilic binder 
and a catalyst on a precursor of a catalyst, capable to 
speed up the cross-linking reaction. 
[0020] Further, this invention provides a method for 
making a lithographic printing plate comprising the steps 
of: 

(1) image-wise exposing an imaging element as de- 
fined above to light; 

(2) developing a thus obtained image-wise exposed 
imaging element it with plain water or an aqueous 
liquid; 

(3) and optionally overall heating a thus obtained 
imaged imaging element. 

4. Detailed description of the invention 

[0021 ] An imaging element for use in accordance with 
the present invention comprises on a hydrophilic sur- 
face of a lithographic base an image forming layer com- 



prising hydrophobic thermoplastic polymer particles dis- 
persed in a hydrophilic binder and a cross-linking agent 
capable of cross-linking the hydrophilic binder upon 
heating and a catalyst or a precursor of a catalyst capa- 

5 ble to speed-up cross-linking reaction. The hydrophilic 
binder used in connection with the present invention is 
perferably not cross-linked or only slightly cross-linked. 
The imaging element further includes a compound ca- 
pable of converting light to heat. This compound is pref- 

10 erably comprised in the image forming layer but can also 
be provided in a layer adjacent to the image forming lay- 
er. 

[0022] According to one embodiment of the present 
invention, the lithographic base can be an anodised alu- 
15 minium. A particularly preferred lithographic base is an 
electrochemically grained and anodised aluminium sup- 
port. According to the present invention, an anodised 
aluminium support may be treated to improve the hy- 
drophilic properties of its surface. For example, the alu- 
20 minium support may be silicated by treating its surface 
with sodium silicate solution at elevated temperature, e. 
g. 95°C. Alternatively, a phosphate treatment may be 
applied which involves treating the aluminium oxide sur- 
face with a phosphate solution that may further contain 
25 an inorganic fluoride. Further, the aluminium oxide sur- 
face may be rinsed with a citric acid or citrate solution. 
This treatment may be carried out at room temperature 
or can be carried out at a slightly elevated temperature 
of about 30 to 50°C. A further interesting treatment in- 
to volves rinsing the aluminium oxide surface with a bicar- 
bonate solution. It is further evident that one or more of 
these post treatments may be carried out alone or in 
combination. 

[0023] According to another embodiment in connec- 
ts tion with the present invention, the lithographic base 
comprises a flexible support, such as e.g. paper or plas- 
tic film, provided with a cross-linked hydrophilic layer. A 
particularly suitable cross-linked hydrophilic layer may 
be obtained from a hydrophilic binder cross-linked with 
40 a cross-linking agent such as formaldehyde, glyoxal, 
polyisocyanate or a hydrolysed tetra-alkylorthosilicate. 
The latter is particularly preferred. 
[0024] As hydrophilic binder there may be used hy- 
drophilic (co)polymers such as for example, homopoly- 
45 mers and copolymers of vinyl alcohol, acrylamide, meth- 
ylol acrylamide, methyiol methacrylamide, acrylic acid, 
methacrylic acid, hydroxyethyl acrylate, hydroxy ethyl 
methacrylate or maleic anhydride/vinylmethylether co- 
polymers. The hydrophilicity of the (co)polymer or (co) 
so polymer mixture used is preferably the same as or high- 
er than the hydrophilicity of polyvinyl acetate hydrolyzed 
to at least an extent of 60 percent by weight, preferably 
80 percent by weight. 

[0025] The amount of crosslinking agent, in particular 
55 of tetraalkyl orthosilicate, is preferably at least 0.2 parts 
by weight per part by weight of hydrophilic binder, pref- 
erably between 0.5 and 5 parts by weight, more prefer- 
ably between 1 .0 parts by weight and 3 parts by weight. 
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[0026] A cross-linked hydrophiiic layer in a lithograph- 
ic base used in accordance with the present embodi- 
ment preferably also contains substanc s that increase 
the mechanical strength and th porosity of the layer. 
For this purpose colloidal silica may be used. The col- 
loidal silica employed may be in the form of any com- 
mercially available water-dispersion of colloidal silica for 
example having an average particle size up to 40 nm, 
e.g. 20 nm. In addition inert particles of larger size than 
the colloidal silica can be added e.g. silica prepared ac- 
cording to Stober as described in J. Colloid and Interface 
ScL, Vol. 26, 1968, pages 62 to 69 or alumina particles 
or particles having an average diameter of at least 1 00 
nm which are particles of titanium dioxide or other heavy 
metal oxides. By incorporating these particles the sur- 
face of the cross-linked hydrophiiic layer is given a uni- 
form rough texture consisting of microscopic hills and 
valleys, which serve as storage places for water in back- 
ground areas. 

[0027] The thickness of across-linked hydrophiiic lay- 
er in a lithographic base in accordance with this embod- 
iment may vary in the range of 0.2 to 25 u.m and is pref- 
erably 1 to 10 urn. 

[0028] Particular examples of suitable cross-linked 
hydrophiiic layers for use in accordance with the present 
embodiment are disclosed in EP-A 601240, GB-P- 
1419512, FR-P-2300354, US-P-3971660, US-P- 
4284705 and EP-A 514490. 

[0029] As flexible support of a lithographic base in 
connection with the present embodiment it is particularly 
preferred to use a plastic film e.g. a polyester such as a 
substrated polyethylene terephthalate film or polyethyl- 
ene naphthalate film, cellulose acetate film, polystyrene 
film, polycarbonate film etc... The plastic film support 
may be opaque or transparent. 
[0030] It is particularly preferred to use a polyester 
film support to which an adhesion improving layer has 
been provided. Particularly suitable adhesion improving 
layers for use in accordance with the present invention 
comprise a hydrophiiic binder and colloidal silica as dis- 
closed in EP-A 619524, EP-A 620502 and EP-A 
619525. Preferably, the amount of silica in the adhesion 
improving layer is 200 mg per m 2 and 750 mg per m 2 . 
Further, the ratio of silica to hydrophiiic binder is prefer- 
ably more than 1 and the surface area of the colloidal 
silica is preferably at least 300 m 2 per gram, more pref- 
erably a surface area of 500 m 2 per gram. 
[0031] In accordance with the present invention, on 
top of a hydrophiiic surface there is provided an image 
forming layer. Optionally, there may be provided one or 
more intermediate layers between the lithographic base 
and the image forming layer. An image forming layer in 
connection with the present invention comprises ther- 
moplastic polymer particles dispersed in a hydrophiiic 
binder, a cross-linking agent, that can be activated by 
heat and a catalyst or precursor of a catalyst, capable 
to speed-up the cross-linking reaction. 
[0032] Suitable hydrophiiic binders for use in an im- 



age forming lay r in connection with this invention are 
preferably those that contain reactive groups e.g. hy- 
droxy, amine or carboxyl groups. Specific examples of 
hydrophiiic binders are synthetic homo or copolymers 

5 such as a polyvinylalcohol, dimethythydantoine-formal- 
dehyde resin, a poty(meth)acrylic acid, a poly(meth)acr- 
yiamide, a polyhydroxyethyl(meth)acrylate, a polyvinyl- 
methylether or natural binders such as gelatin, a polysa- 
charide such as e.g. dextran, puilulan, cellulose, arabic 

io gum, alginic acid. 

[0033] Hydrophobic thermoplastic polymer particles 
used in connection with the present invention have a 
preferably a glass transition temperature of at least 90 
°C, more preferably of at least 1 00 °C. 

15 [0034] Hydrophobic thermoplastic polymer particles 
used in connection with the present invention preferably 
have a coagulation temperature above 50°C and more 
preferably above 70°C. Coagulation may result from 
softening or melting of the thermoplastic polymer parti- 

20 cles underthe influence of heat. There is no specific up- 
per limit to the coagulation temperature of the thermo- 
plastic hydrophobic polymer particles, however the tem- 
perature should be sufficiently below the decomposition 
of the polymer particles. Preferably the coagulation tem- 

25 perature is at least 1 0°C below the temperature at which 
the decomposition of the polymer particles occurs. 
When said polymer particles are subjected to a temper- 
ature above coagulation temperature they coagulate to 
form a hydrophobic agglomerate in the hydrophiiic layer 

30 so that at these parts the hydrophiiic layer becomes in- 
soluble in plain water or an aqueous liquid. 
[0035] Specific examples of hydrophobic polymer 
particles for use in connection with the present invention 
are e.g. polystyrene, polyvinyl chloride, polymethyl 

35 methacrylate, poiyvinylidene chloride, polyacrylonitrile, 
polyvinyl carbazole etc. or copolymers and/or mixtures 
thereof. Most preferably used is polymethyl methacr- 
ylate. 

[0036] The weight average molecular weight of the 
40 polymers may range from 5,000 to 1 ,000,000g/mol. 
[0037] The hydrophobic particles may have a particle 
size from 0.01|im to 50u.ni, more preferably between 
O.OSum and 1 0u,m and most preferably between 0.05u>m 
and 0.5p.m. 

45 [0038] The polymer particles are present as a disper- 
sion in the aqueous coating liquid of the image forming 
layer and may be prepared by the methods disclosed in 
US-P-3.476.937. Another method especially suitable for 
preparing an aqueous dispersion of the thermoplastic 

so polymer particles comprises: 

dissolving the hydrophobic thermoplastic polymer 
in an organic water immiscible solvent, 
dispersing the thus obtained solution in water or in 
55 an aqueous medium and 

removing the organic solvent by evaporation. 

[0039] The amount of hydrophobic thermoplastic pol- 
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ymer particles contained in the image forming layer is 
preferably above 35% by weight and more preferably 
above 50% by weight and most pref rably above 65% 
by weight. 

[0040] Suitable compounds capable of converting 
light into heat are preferably infrared absorbing compo- 
nents although the wavelength of absorption is not of 
particular importance as long as the absorption of the 
compound used is in the wavelength range of the light 
source used for image-wise exposure. Particularly use- 
ful compounds are for example dyes and in particular 
infrared dyes, carbon black, metal carbides, borides, ni- 
trides, carbon itrides, bronze-structured oxides and ox- 
ides structurally related to the bronze family but lacking 
the A component e.g. W0 2 . 9 . It is also possible to use 
conductive polymer dispersion such as polypyrrole or 
polyaniline-based conductive polymer dispersions. The 
lithographic performance and in particular the print en- 
durance obtained depends on the heat-sensitivity of the 
imaging element. In this respect it has been found that 
carbon black yields very good and favorable results. 
[0041] Alightto heat converting compound in connec- 
tion with the present invention is most preferably added 
to the image forming layer but at least part of the light 
to heat converting compound may also be comprised in 
a neighbouring layer. Such layer can be for example the 
cross-linked hydrophilic layer of a lithographic base ac- 
cording to the second embodiment of lithographic bases 
explained above. 

[0042] Suitable heat activatable cross-linking agents 
for use in the image forming layer in connection with the 
present invention are used in a ratio between 1 : 1 0 to 1 0: 
1 by weight versus the hydrophilic binder, 
[0043] Suitable heat activatable cross-linking agents 
for use in the image forming layer in connection with the 
present invention are preferably compounds that have 
two or more groups that can react with the hydrophilic 
binder, e.g. with one of the reactive groups listed above. 
A cross-linking agent in connection with the present in- 
vention may be a low molecular weight compound or 
may be an oligomer or polymer. Examples of suitable 
cross-linking agents for use in an image forming layer 
in accordance with the present invention are e.g. alde- 
hydes such as formaldehyde, hexamethoxymethyl 
melamine, amine-formaldehyde resins such as e.g. 
melamine-formaldehyde resin or guanamine-formalde- 
hyde resin, dimethylolurea-formaldehyde resins, phe- 
nol-formaldehyde resins, compounds having two or 
more expoxy groups e.g. a polymer having epoxy 
groups etc... 

[0044] It is necessary in connection with the present 
invention to further add a catalyst to an image forming 
layer in connection with the present invention. Such cat- 
alyst will speed-up the cross-linking reaction and ac- 
cordingly total plate making time can be reduced while 
maintaining a high level of cross-linking needed to ob- 
tain a high printing endurance. Particularly suitable cat- 
alysts for use in this context are acid catalysts. It may 



furthermore be advantageous to use a precursor of a 
catalyst so as to improve the selectivity of the process 
and to obtain the best lithographic performance. Such 
a precursor will convert to the actual catalyst upon heat- 
5 ing i.e. the catalyst will be formed at least partially during 
the image-wise exposure. 

[0045] Suitable precursors of a catalyst are for exam- 
ple precursors that release an acid upon heating. Par- 
ticular examples of suitable acid releasing catalyst pre- 
10 cursors are sulfonium compounds, in particular benzyl- 
sutfonium compounds, as disclosed in e.g. EP 612065, 
EP 615233, and US 5.326.677, inorganic nitrates such 
as e.g. Mg(N0 3 ) 2 .6H 2 0 or organic nitrates such as gua- 
nidtnium nitrate, ammonium nitrate, pyridinium nitrate 
15 etc... as disclosed in EP 462763, WO 81/1755, US 
4.370.401 , compounds that release a sulfonic acid such 
as 3-sulfolenes, e.g. 2,5-dihydrothio-thiophene-1,1 -di- 
oxides as disclosed in US 5.312.721 , thermolytic com- 
pounds disclosed in GB 1 .204.495, co-cristalin adducts 
of an amine and an volatile organic acid as disclosed in 
US 3.669.747, aralkylcyanoforms as disclosed in US 
3.166.583, themno-acids disclosed in EP 159725 and 
DE 3515176, squaric acid generating compounds as 
disclosed in US 5.278.031 , acid generating compounds 
disclosed in US 5.225.314 and US 5.227.277 and RD 
11511 of November 1973. 

[0046] In accordance with the method of the present 
invention for making a lithographic printing plate an im- 
aging element in accordance with the present invention 
is image-wise exposed to light and subsequently devel- 
oped preferably by rinsing it with plain water. The ob- 
tained imaged imaging element is then preferably over- 
all heated to obtain the highest printing endurance. 
[0047] During image-wise exposure, the compound 
capable of converting light into heat, absorbs the light 
used for image-exposure and converts this in heat so 
as to generate an image-wise pattern of heat in the im- 
age-forming layer. As a consequence of this heat, the 
hydrophobic thermoplastic polymer particles coagulate 
and render the image forming layer insoluble for plain 
water or an aqueous liquid while the non-exposed parts 
remain soluble in plain water or an aqueous liquid. 
[0048] Subsequent to development, the imaged im- 
aging element is preferably overall heated which will 
cause substantial cross-linking of the image-forming 
layer and accordingly will improve the wear resistance 
of the printing areas during printing. Nevertheless, even 
without the additional overall heating, a printing endur- 
ance can be obtained that is suitable for a number of 
print jobs. 

[0049] It is particularly advantageous in connection 
with the present invention to apply a gum before sub- 
jecting the imaged imaging element to the overall heat 
treatment. This will secure the hydrophilic properties at 
the non-printing areas in particular when an anodised 
aluminium is used as a lithographic base. Suitable gums 
for this purpose are well-known and commercially avail- 
able e.g. Polychrome PC965™ (Polychrome). 
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[0050] Image-wise exposure in connection with the 
present invention is preferably an image-wise scanning 
exposure involving the use of a laser or L.E.D.. It is high- 
ly preferred in connection with the present invention to 
use a laser emitting in the infrared (IR) and/or near-in- $ 
frared, i.e. emitting in the wavelength range 
700-1 500nm. Particularly preferred for use in connec- 
tion with the present invention are laser diodes emitting 
in the near-infrared. 

[0051] A preferred imaging apparatus suitable for im- 10 
age-wise scanning exposure in accordance with the 
present invention preferably includes a laser output that 
can be provided directly to the imaging elements surface 
via lenses or other beam-guiding components, or trans- 
mitted to the surface of a blank imaging element from a '5 
remotely sited laser using a fiber-optic cable. A control- 
ler and associated positioning hardware maintains the 
beam output at a precise orientation with respect to the 
imaging elements surface, scans the output over the 
surface, and activates the laser at positions adjacent se- 20 
lected points or areas of the imaging element. The con- 
troller responds to incoming image signals correspond- 
ing to the original document and/or picture being copied 
onto the imaging element to produce a precise negative 
or positive image of that original. The image signals are 25 
stored as a bitmap data file on a computer. Such files 
may be generated by a raster image processor (RIP) or 
other suitable means. For example, a RIP can accept 
Input data in page-description language, which defines 
all of the features required to be transferred onto the so 
imaging element, or as a combination of page-descrip- 
tion language and one or more image data files. The 
bitmaps are constructed to define the hue of the color 
as well as screen frequencies and angles in case of am- 
plitude modulation screening. However, the present in- 35 
vention is particularly suitable for use in combination 
with frequency modulation screening as disclosed in e. 
g. EP-A571010, EP -A 620677 and EP-A 620674. 
[0052] The imaging apparatus can be configured as 
a flatbed recorder or as a drum recorder, with the imag- *o 
ing element mounted to the interior or exterior cylindrical 
surface of the drum. In a preferred drum configuration, 
the requisite relative motion between the laser beam 
and the imaging element is achieved by rotating the 
drum(and the imaging element mounted thereon) about 45 
its axis and moving the beam parallel to the rotation axis, 
thereby scanning the imaging element circumferentially 
so the image "grows" in the axial direction. Alternatively, 
the beam can move parallel to the drum axis and, after 
each pass across the imaging element, increment an- so 
gularly so that the image on the imaging element 
"grows" circumferentially. In both cases, after a com- 
plete scan by the beam and development, an image cor- 
responding to the original will have been applied to the 
surface of the imaging element. In the flatbed configu- ss 
ration, the beam is drawn across either axis of the im- 
aging element, and is indexed along the other axis after 
each pass. Of course, the requisite relative motion be- 



tween the beam and the imaging element may be pro- 
duced by movement of the imaging element rather than 
(or in addition to) movement of the beam. 
[0053] Regardless of the manner in which the beam 
is scanned, it is generally preferable (for reasons of 
speed) to employ a plurality of lasers and guide their 
outputs to a single writing array. The writing array is then 
indexed, after completion of each pass across or along 
the imaging element, a distance determined by the 
number of beams emanating from the array, and by the 
desired resolution (i.e. the number of image points per 
unit length. 

[0054] The present invention will now be illustrated by 
way of the following examples, without however the in- 
tention to limit the invention thereto. All parts are by 
weight unless otherwise specified. 

EXAMPLE 1 (Reference) 

Preparation of a lithographic base 

[0055] A 0.2mm thick aluminium foil was degreased 
by immersing the foil in an aqueous solution containing 
5g/l of sodium hydroxide at 50°C and rinsed with dem- 
ineralised water. The foil was then electrochemically 
grained using an alternating current in an aqueous so- 
lution containing 4g/l of hydrochloric acid, 4 g/l of hyd- 
roboric acid and 0.5g/l of aluminium ions at a tempera- 
ture of 35°C and a current density of 1 200 A/m 2 to form 
a surf ace topography with an average center-line rough- 
ness R a of 0.5um. 

[0056] After rinsing with demineralised water the alu- 
minium foil was then etched with an aqueous solution 
containing 300g/l of sulfuric acid ate 60°C for 1 80 sec- 
onds and rinsed with demineralised water at 25°c for 30 
seconds. 

[0057] The foil was subsequently subjected to anodic 
oxidation in an aqueous solution containing 200 g/l of 
sulfuric acid at at temperature of 45°c, a voltage of about 
10V and a current density of 150 A/m 2 for about 300 
seconds to form an anodic oxidation film of 3g/m 2 Al 2 0 3 , 
then washed with demineralised water, post treated with 
a solution containing 20 g/l of sodium bicarbonated at 
40°C for 30s, subsequently rinsed with demineralised 
water of 20°C during 120s and dried. 
[0058] The obtained lithographic base was sub- 
mersed in an aqueous solution containing 5% by weight 
of citric at50°Cfor60s, rinsed with demineralised water 
and dried at 40°C. 

Preparation of the imaging element (material) 

[0059] An imaging element according to the invention 
was produced by preparing the following coating com- 
position and coating it to the above described litho- 
graphic base in an amount of 30g/m 2 (wet coating 
amount) and drying it at 35°C. 
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Preparation of a coating composition. 

[0060] To 10.8g of a 20% dispersion of polymethyl- 
methacrylate (particle diameter- 90nm) stabilised with 
Hostapal™ B (1% vs. polymer) in deionised water was 
subsequently added, while stirring, 4.5g of a 15% dis- 
persion of carbon black in water, 59.79g of water and 
25g of a 2% solution of a 98% hydrolysed polyvinylac- 
etate having a weight average molecular weight of 
200000g/mol in water and 2.5g of a 1% solution of hex- 
amethoxymethylamine in water. 

Preparation of a printing plate and printing copies 
therewith 

[0061 ] The obtained imaging element was subjected 
to an image-wise scanning exposure using an infrared 
laser diode emitting at 830 nm. The scanspeed was 1 
m/s, spot size 10 jam and 120 mW power on the plate 
surface. The imaging element was subsequent devel- 
oped in a Polychrome PC28E™ processor filled with 
water in the developing section and a gum (Polychrome 
PC965™) in the gumming section. 
[0062] The obtained printing plate was then mounted 
on a Heidelberg GT046 offset press equipped with K + 
E 125 ink and as dampening liquid Rotamatic. 15000 
clear copies were obtained with no ink-acceptance in 
the non-image areas. Even after printing 15000 copies, 
no damage to the image areas could be seen. 

EXAMPLE 2 (comparison) 

[0063] Printing plates were prepared as described in 
example 1 but with the modification that hexameth- 
oxymethyimelamine (cross-linker) was not used in the 
coating composition. Printing was carried out as in ex- 
ample 1 and only 6000 copies could be printed due to 
damage to the image areas. 



Claims 

1 . An imaging element comprising (i) on a hydrophilic 
surface of a lithographic base an image forming lay- 
er comprising hydrophobic thermoplastic polymer 
particles dispersed in a hydrophilic binder and (ii) a 
compound capable of converting light to heat, said 
compound being comprised in said image forming 
layer or a layer adjacent thereto, characterised in 
that said image forming layer further comprises a 
cross-linking agent capable of cross-linking said hy- 
drophilic binder upon heating in a ratio between 1 : 
10 and 10:1 by weight versus the hydrophilic binder 
and a catalyst or a precursor of a catalyst, capable 
to speed-up the cross-linking reaction. 

2. An imaging element according to claim 1 wherein 
said compound capable of converting light to heat 



(1) image-wise exposing an imaging element 
as defined in any of the above claims to light; 

(2) developing a thus obtained image-wise ex- 
posed imaging element with plain water or an 
aqueous liquid; 

10. A method according to claim 9 wherein said image- 
so wise exposure is a scanning exposure. 

11. A method according to claim 9 wherein said scan- 
ning exposure is carried out by means of a laser or 
a plurality of lasers. 

55 

12. A method according to any of claims 9 to 1 1 wherein 
said image-wise exposed imaging element is over- 
all heated subsequent to development. 



is selected from the group consisting of an infrared 
absorbing dye, carbon black, a metal boride, a met- 
al carbide, a metal nitride, a metal carbonitride and 
a conductive polymer particle. 

5 

3. An imaging element according to claim 1 wherein 
said lithographic base is an anodised aluminium or 
comprises a flexible support having thereon a 
cross-linked hydrophilic layer. 

10 

4. An imaging element according to any of the above 
claims wherein said thermoplastic polymer particles 
have a coagulation temperature of above 50°C. 

'5 5. An imaging element according to any of the above 
claims wherein said hydrophilic binder in said image 
forming layer is selected from the group consisting 
of a polyvinylalcohol, a poly(meth)acrylic acid, a po- 
ly(meth)acrylamide, a polyhydroxyethyl(meth)acr- 

20 yiate, a polyvinylmethylether, a polysacharide. 

6. An imaging element according to any of the above 
claims wherein said hydrophobic thermoplastic pol- 
ymer particles are selected from the group consist- 
25 jng of polystyrene, polyvinyl chloride, polymethyl 
methacrylate, polyvinylidene chloride, polyacryloni- 
trile, polyvinyl carbazole etc. or copolymers and/or 
mixtures thereof. 

30 7. An imaging element according to claim 1 wherein 
said hydrophilic binder comprises reactive groups 
and said cross-linking agent is capable of reacting 
with said reactive groups under the influence of 
heat. 

35 

8. An imaging element according to claim 7 wherein 
said reactive group is selected from the group con- 
sisting of a hydroxy, an amine and acarboxyl group, 

40 9. A method for making a lithographic printing plate 
comprising the steps of: 
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13. A method according to claim 12 wherein said im- 
aged imaging element is treated with a gum before 
overall heating. 



Patentanspriiche 



7. Bilderzeugendes Element nach Anspruch 1, da- 
durch gekennzeichnet, daB das hydrophile Binde- 
mittel reaktionsfahigeGruppen enthalt und das Ver- 
netzungsmittel in der Lage ist, unter Einwirkung von 
5 Warme mit den reaktionsfahigen Gruppen zu rea- 
gieren. 



Ein bilderzeugendes Element, das (i) auf einer hy- 
drophilen Oberflache einer lithografischen Unterla- 
ge eine bilderzeugende Schicht mit hydrophoben, 10 
thermoplastischen, in einem hydrophilen Bindemit- 
tel dispergierten Polymerteilchen und (ii) eine Ver- 
bindung enthalt, die Licht in Warme umzuwandeln 
vermag und in derbilderzeugenden Schicht oder ei- 
ner daran grenzenden Schicht enthalten ist, da- 15 
durch gekennzeichnet, daB die bilderzeugende 
Schicht weiterhin ein Vernetzungsmittel, das das 
hydrophile Bindemittel zu vernetzen vermag und in 
einem Gewichtsverhaltnis zwischen 1:10 und 10:1, 
bezogen auf das hydrophile Bindemittel, enthalten 20 
ist, und einen die Vernetzungsreaktion beschleuni- 
genden Katalysator oder Katalysatorvorlaufer ent- 
halt. 

Bilderzeugendes Element nach Anspruch 1, da- 25 
durch gekennzeichnet, daB als Licht in Warme um- 
wandelnde Verbindung ein infrarotabsorbierender 
Farbstoff , GasruB, ein Metallborid, ein Metallcarbid, 
ein Metallnitrid, ein Metal Icarbonitrid oder ein feitfa- 
higes Polymerteilchen ausgewahlt wird. 30 



8. Bilderzeugendes Element nach Anspruch 7 ; da- 
durch gekennzeichnet, daB als reaktionsfahige 
Gruppe eine Hydroxylgruppe, eine Aminogruppe 
oder eine Carboxylgruppe benutzt wird. 

9. Verfahren zur Herstellung einer lithografischen 
Druckplatte, das die folgenden Stufen umfaBt : 

(1) die bildmaBige Belichtung eines wie in ir- 
gendeinem der obigen Anspruche definierten 
biiderzeugenden Elements, und 

(2) die Entwicklung eines so erhaltenen bildma- 
(3ig belichteten biiderzeugenden Elements mit 
Leitungswasser oder einer waBrigen Flussig- 
keit. 

10. Verfahren nach Anspruch 9, dadurch gekennzeich- 
net, daB die bildmaBige Belichtung eine Abtastbe- 
lichtung ist. 

11. Verfahren nach Anspruch 9, dadurch gekennzeich- 
net, daB die Abtastbelichtung mittels eines Lasers 
oder einer Vielzahl von Lasern erfolgt. 



3. Bilderzeugendes Element nach Anspruch 1, da- 
durch gekennzeichnet, daB die lithografische Un- 
terlage ein eloxierter Aluminiumtrager ist oder einen 
biegsamen Trager mit einer darauf vergossenen 35 
vernetzten hydrophilen Schicht enthalt. 



12. Verfahren nach irgendeinem der Anspruche 9 bis 
11, dadurch gekennzeichnet, daB das bildmaBig 
belichtete bilderzeugende Element nach seiner 
Entwicklung einer Gesamterwarmung unterzogen 
wird. 



4. Bilderzeugendes Element nach irgendeinem der 
obigen Anspruche, dadurch gekennzeichnet, daB 
die thermoplastischen Polymerteilchen eine Ko- 40 
agulationstemperatur von wenigstens 50°C aufwei- 
sen. 



13. Verfahren nach Anspruch 12, dadurch gekenn- 
zeichnet, daB das bebilderte bilderzeugende Ele- 
ment vor seiner Gesamterwarmung mit einem 
Gummi verarbeitet wird. 



5. Bilderzeugendes Element nach irgendeinem der 
obigen Anspruche, dadurch gekennzeichnet, daB *s 
als hydrophiles Bindemittel in der biiderzeugenden 
Schicht ein Polyvinylalkohol, eine Poly(meth)acryl- 
saure, ein Poly(meth)acrylamid, ein Polyhydroxye- 
thyl(meth)acrylat, ein Polyvinylmethylether oder ein 
Polysaccharid benutzt wird. so 

6. Bilderzeugendes Element nach irgendeinem der 
obigen Anspruche, dadurch gekennzeichnet, daB 
als hydrophobe thermoplastische Polymerteilchen 
Polystyrol, Polyvinylchlorid, Polymethylmethacry- 55 
tat, Polyvinylidenchlorid, Polyacrylnitril, Polyvinyl- 
carbazol usw. oder ein Copolymeres und/oder ein 
Gemisch derselben ausgewahlt wird. 



Revendications 

1. Un element formateur d'image comprenant (i) sur 
une surface hydrophile d'une base lithographique 
une couche formatrice d'image comprenant des 
particules polymeres thermoplastiques hydropho- 
bes dispersees dans un liant hydrophile et (ii) un 
composg capable de convertir la lumiere en cha- 
leur, ce compos6 etant compris dans ladite couche 
formatrice d'image ou dans une couche adjacente 
a celle-ci, caract6rise en ce que ladite couche for- 
matrice d'image comprend en plus un reticulant ca- 
pable de r6ticuler, lors d'un echauffement, le liant 
hydrophile dans un rapport en poids entre 1 :10 et 
10 : 1 par rapport au liant hydrophile et un cataly- 
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3. 



seur ou un pr£curseur d'un catatyseur, capable 
d'accelerer la reaction de reticulation. 

Un element formateur d'image selon la revendica- 
tion 1 , caracterise en ce que ledit compose capable 
de convertir la lumiere en chaleur est choisi parmi 
un colorant absorbant I'infrarouge, le noir de carbo- 
ne, un borure de metal, un carbure de metal, un ni- 
trure de metal, un carbonitrure de metal et une par- 
ticule polymere conductrice. 

Un element formateur d'image selon la revendica- 
tion 1 , caracterise en ce que ladite base lithographs 
que est un aluminium anodise ou comprend un sup- 
port flexible sur lequel se trouve une couche hydro- 
phile reticulee. 



lumidre, 

(2) d6velopper un element formateur d'image 
expose en forme d'image que Ton a obtenu ain- 
si avec de I'eau ordinaire ou un liquide aqueux. 

5 

10. Un procede selon la revendication 9, caracterise en 
ce que ladite exposition en forme d'image est une 
exposition par balayage. 

10 1 1 . Un precede selon la revendication 9, caracterise en 
ce que ladite exposition par balayage est effectuee 
avec un laser ou une plurality de lasers. 
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Un element formateur d'image selon Tune quelcon- 
que des revendications prec6dentes, caracterise 
en ce que les particules polymeres themnoplasti- 20 
ques ont une temperature de coagulation au-des- 
sus de 50 °C. 



12. Un procede selon I'une quelconque des revendica- 
tions 9 a 11 , caracterise en ce que I'eiement forma- 
teur d'image expose en forme d'image est integra- 
lement chauffe apres le d6veloppement. 

13. Un precede selon la revendication 12, caracterise 
en ce que I'eiement formateur d'image expose en 
forme d'image est traite avec une gomme avant 
d'effectuer rechauffement integral. 



5. Un element formateur d'image selon I'une quelcon- 
que des revendications precedentes, caracterise 25 
en ce que le liant hydrophile dans la couche forma- 
trice d'image est choisi parmi un poly(alcool vinyli- 
que), un poly(acide (meth)acrylique), un poly( 
(meth)acrylamide), un poly((meth)acrylate d'hy- 
droxyethyle), un poly (ether vinylmethylique) et un 30 
poly(saccharide). 

6. Un element formateur d'image selon I'une quelcon- 
que des revendications precedentes, caracterise 

en ce que les particules polymeres thermoplasti- 35 
ques hydrophobes sont choisies parmi ie polysty- 
rene), le poly(chlorure de vinyle), le po!y(m6tha- 
crylate de methyle), le poly(chlorure de vinylidene), 
le poly(acrylonitrile) f le poly(vinylcarbazole) etc. ou 
des copolymeres et/ou des melanges de ceux-ci. 40 

7. Un element formateur d'image selon la revendica- 
tion 1 , caracterise en ce que le liant hydrophile com- 
prend des groupes reactifs et que le reticulant est 
capable de r6agir avec ces groupes reactifs sous 45 
influence de la chaleur. 



8. Un element formateur d'image selon la revendica- 
tion 7, caracterise en ce que (edit groupe reactif est 
choisi parmi un groupe hydroxyle, un groupe amino so 
et un groupe carboxyle. 

9. Un procede pour faire une plaque d'impression li- 
thographique comprenant les phases consistant k 



(1) exposer en forme d'image un element for- 
mateur d'image, tel que defini dans I'une quel- 
conque des revendications pr6c6dentes, d la 
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